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(57) [Abstract] 

[Problems to be Solved by the Invention] 

Doing water treatment efficiently in economical , generating 
mold fouling whenforming, it is difficult, in addition 
furthermore it offers manufacturing method of polyester resin 
where transparency of bottle becomes satisfactory. 

[Means to Solve the Problems] 

Supplying polyester chip and treated water to treatment tank , 
temperature (Tl ) of the treated water which it supplies to 
treatment tank in manufacturing method of polyester which 
water treatment it does polyester chip , being 85 deg C or 
greater , temperature (T2 ) of treated water inside pump which 
supplies treated water satisfies Formula 1 to the treatment 
tank manufacturing method . of polyester which is made 
feature 

Tl-40*T2*T1- 5 (Formula 1 ) 



[Claim(s)] 
[Claim 1] 

Supplying polyester chip and treated water to treatment tank , 
temperature (Tl ) of the treated water which it supplies to 
treatment tank in manufacturing method of polyester which 
water treatment it does polyester chip , being 85 deg C or 
greater , temperature (T2 ) of treated water inside pump which 
supplies treated water satisfies Formula 1 to the treatment 
tank manufacturing method . of polyester which is made 
feature 

Tl- 40*T2*T1- 5 (Formula 1 ) 
[Claim 2] 

treated water which is discharged from treatment tank 
resetting part to the treatment tank at least, manufacturing 
method . of polyester which is stated in Claim 1 which 
repetitive use it does and makes feature 

[Claim 3] 

polyester chip , or intermittently it supplies to continual , to 
treatment tank the manufacturing method . of polyester which 
is stated in Claim 1 or 2 which is madefeature 

[Claim 4] 

manufacturing method . of polyester which is stated in Claim 
1 , 2 or 3 where total amount of polyester chip it is filled in 
treatment tank , after water treatment ending extracts the total 
amount of polyester chip and makes feature 
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Specification 
[0001] 



[0002] 

[ft*ttg$&] 
[0003] 



[0004] 



[0005] 
[0006] 



[Claim 5] 

Return to treatment tank of treated water which it discharges 
anddischarges and of treated water from treatment tank are 
continual , or intermittent and manufacturing method . of 
polyester which is stated in any of Claim I to 4 which is made 
feature 



[Description of the Invention) 
[000 1] 

[Technological Field of Invention] 

As for this invention, it regards manufacturing method of 
polyester which is used forone for film , sheet molding etc 
with bottle as beginning, it regards the manufacturing method 
of polyester which furthermore as for details, mold fouling 
isdifflcult to occur when forming, in crystallization control 
characteristic of molded article issuperior. 

[0002] 

[Prior Art] 

As material of flavoring , oil , beverage , cosmetics , detergent 
or other vessel , various resin is adopted according to types 
and its use objective of fullness contents . 

[0003] 

Because among these polyester is superior in mechanical 
strength , heat resistance , transparency and gas barrier 
property ,it is a optimum as material of vessel for especially 
juice , chilled beverage , carbonated beverage or other 
beverage filling . 

[0004] 

As for polyester a this way supplying to injection molding 
machine or other molding machine , preform for the hollow 
molded article it forms, inserts this preform in mold of 
specified geometry and the drawing blow molding after 
doing, shaft of bottle thermal processing (heat set ), it forms 
in hollow molding vessel , furthermore mouth part of 
according to need bottle thermal processing it is 
general(mouth part crystallization ). 

[0005] 

However, cyclic trimer or other oligomers was included by 
conventional polyester , mold fouling was easy tooccur by 
fact that this oligomers deposits in exhaust port , exhaust pipe 
of gas of mold interior surface and mold . 



[0006] 

mold fouling a this way becomes surface skin roughening of 
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Cfl0fc«>3ftaS5*ttlMEl=l»*L«:ittil«f6 

[0007] 

C*lb(Djg3i*;itLT, **BB¥ 10-114819 # 
[0008] 

[0009] 

&»tts**ifc»i^iafia)jBa*A<ttis**L*fc 
Mz* K7K>^rt©aE*<±i:*»»-e«ia* 

3>)secLT*«iaA<B»tftofcy . 

[0010] 

fey. *&m<D&m\z}$iiz>7\-;^z!<D*->r\iT 

[0011] 

Tju^^sftawcfc^r^a-i-STK'jx 
xxji,o«jfc*ai=*5^T, ftaaccttisr* 
tea*o>iaflE(Ti)A< 85 de g c a±-efcy. i&s 
«^ffia*£«*6*4#>?rto>«a*a>a 



[0012] 



bottle which is acquiredand cause of whitening . 
If bottle does whitening , you must abolish bottle . 

Because of this mold fouling must be removed in frequent , 
there wasa problem that productivity of bottle decreases. 

[0007] 

As these solution method , method which water treatment 
does polyester to Japan Unexamined Patent Publication Hei 
10-11481 9disclosure is disclosed. 

[0008] 

When water treatment it does generally in industrially , in 
order to do the water treatment in efficient water treatment is 
done with high temperature , is many. 

Case water treatment is done in also, industrially , treated 
water which in order to use treated water for economical is 
discharged from treatment tank resetting to the treatment tank 
with pump , it reuses it is many. 

[0009] 

But in case of this , in said pump was discharged from 
treatment tank treated water of high temperature where is 
supplied because, vacuum inside said pump occurs with 
portion which treated water boiling to dobecause of this pump 
happens empty rotation (cavitation ) and water treatment 
becomes difficult, pump does breakage , is. 

[0010] 

[Problems to be Solved by the Invention] 

As for this invention, there are times when problem of Prior 
Art issolved, preventing cavitation of pump in step of water 
treatment ,doing water treatment efficiently in economical , 
generating mold fouling whenforming, they are difficult, in 
addition furthermore satisfactory polyester of transparency of 
bottle it is offered have made the objective . 

[0011] 

[Means to Solve the Problems] 

In order to achieve above-mentioned objective , as for this 
invention, the temperature (Tl ) of treated water which is 
supplied to treatment tank in manufacturing method of 
polyester which water treatment is done polyester chip in 
treatment tank , being 85 deg C or greater , temperature (T2 ) 
of treated water inside pump which supplies the treated water 
can satisfy Formula 1 to treatment tank . 

[0012] 



40^ 





2^ 








5 





*1 



Page 5 Paterra® InstantMT® Machine Translation (U.S. Pat. Ser. No. 6,490,548; Pat. Pending Ser. No. 10/367,296) 



JP2001247669A 



2001-9-11 





























T 


40 <= 


2<= 


5 


Formula 1 


) 



[0014] 
[0015] 
[0016] 



[0017] 

&8 0.55-1.30 ^v'J^HU/^ACDi/r^U 

^-K'Jxx^^Trfc^Cir^T^^o 
[0018] 

[f§ej§tD^fca>ff^] 

&t> *%w\z^xmm\ztstwtz>o 

^IgB^lcffl^b^TKUxx^^li, »£L< 

;^^<!:^b»b^S^tt^ l Jxx^ur*fe 

tf&j£#<D 85 ^ ;u%^±#t x *yx^7 L ^r* - 
fey, mzn*L<it. ^§isv^;^>^*(4 

#&/&#(D 95 : e;u%iy±#t;7K , jxxx;uT* 

fe&o 

[0019] 

^^B^lzffl^b^^TKUxx-T^S/iE-rs^ 
Stev^u^vKiLTf*. 2,6- 

*Wb*t£o 

[0020] 



In case of this putting, treated water which is discharged from 
the treatment tank resetting part to treatment tank at least, 
repetitive use it is possible. 

[0014] 

In case of this putting, polyester chip , or intermittently it can 
supply to continual , to treatment tank . 

[0015] 

In case of this putting, total amount of polyester chip it is 
filled in treatment tank , after water treatment ending extracts 
total amount of polyester chip it ispossible . 

[0016] 

In case of this putting, return to treatment tank of treated 
water which it discharges and discharges and of treated water 
from treatment tank are continual , or intermittent , it is 
possible . 

[0017] 

In addition, in case of this putting, polyester , main repeat unit 
of intrinsic viscosity 0.55-1 JOdeciliter /gram is polyester 
which configuration is done from ethylene terephthalate , itis 
possible . 

[0018] 

[Embodiment of the Invention] 

You explain in detail below, concerning this invention . 

As for polyester which is used for this invention , with 
crystalline polyester which isacquired from aromatic 
dicarboxylic acid component and glycol component mainly 
preferably , , furthermore preferably , aromatic dicarboxylic 
acid unit 85 mole % or more of acid component with 
polyester which is included, the particularly preferably , 
aromatic dicarboxylic acid unit 95 mole % or more of acid 
component is polyester which is included. 

[0019] 

You can list terephthalic acid , 2, 6-naphthalenedicarboxylic 
acid , diphenyl -4, 4-dicarboxyIic acid , diphenoxy ethane 
dicarboxylic acid or other aromatic dicarboxylic acid and its 
functional derivative etc configuration is done polyester 
which is used for this invention as aromatic dicarboxylic acid 
which. 

[0020] 
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S?y=i--/l,j£#£LTI*. x^b>?y=i- 
ya-^*<^[fbft3 0 

[0021] 

Wv^Ifl, **v^P>i£^<D;Mrv 

bft&o 
[0022] 

*<DBtttt?y=i— n*. tfX7xy-;u a. tfx 
7xy~;u a <D7^*b>**lMKttJ)D«B^ 
©Sfflfcyya— 5/$n^*-*>y>*y- 
;u*a>|gaftyj3-;i/. tfyx^u^ya- 

[0023] 

>v>SL tfa*y?ML hy*;u/\y;uSL ?'J 
-tr»J>, '^xyxyf— ju, MJ^p-;u:7p 

[0024] 

-h^b^^^H^TK'jxxx^T'fey, jst 

#*L<l±x*U>f-b7*U-h*fi£ 85 ^ 

ju%»±£fcf8tt#yxx-r;u. IP*. tfyx* 
u>tl/?*u-k&t pet £K»)t-&£ 0 

[0025] 



In addition you can list ethyleneglycol , trimethylene glycol , 
tetramethylene glycol , cyclohexane di methanol or other 
cycloaliphatic glycol etc configuration is done polyester 
which is used for this invention as glycol component which. 

[0021] 

Copolymerizing in aforementioned polyester , you can list 
terephthalic acid , 2, 6-naphthalenedicarboxylic acid , 
isophthalic acid , diphenyl -4, 4'-dicarboxylic acid , 
diphenoxy ethane dicarboxylic acid or other aromatic 
dicarboxylic acid andits functional derivative , p- 
hydroxybenzoic acid , hydroxycaproic acid or other oxyacid 
and its functional derivative , adipic acid , sebacic acid , 
succinic acid ; glutaric acid , dimer acid or other aliphatic 
dicarboxylic acid and its functional derivative , 
hexahydroterephthalic acid , hexahydroisophthalic acid , 
cyclohexane dicarboxylic acid or other cycloaliphatic 
dicarboxylic acid and its functional derivative etc as acid 
component which is used. 

. [0022] 

Copolymerizing in aforementioned polyester , you can list 
alkylene oxide adduct or other aromatic glycol , cyclohexane 
dimethanol or other cycloaliphatic glycol , polyethylene 
glycol , polybutylene glycol or other polyalkylene glycol 
etcof ethyleneglycol , diethylene glycol , trimethylene glycol , 
tetramethylene glycol , neopentyl glycol or other aliphatic 
glycol , bisphenol A , bisphenol A as glycol component which 
is used. 



[0023] 

Furthermore, it is possible to copolyrnerize polyfunctional 
compound , for example trimellitic acid , trimesic acid , 
pyromellitic acid , tri carbaryl acid , glycerine , 
pentaerythritol , trimethylolpropane etc inside therange where 
polyester is linear state substantially, in addition 
tocopolymerize monofunctional compound , for example 
benzoic acid , naphthoic acid etc is possible. 

[0024] 

As for one example where polyester being used for this 
invention isdesirable, main repeat unit with polyester which 
configuration is done,furthermore with linear polyester which 
preferably ethylene terephthalate unit 85 mole % or more is 
included, asfor especially being desirable, is linear polyester , 
namely polyethylene terephthalate (Below PET and 
abbreviation) which the ethylene terephthalate unit 95 mole % 
or more is included from ethylene terephthalate . 

[0025] 



Page 7 Paterra® InstantMT® Machine Translation (U.S. Pat. Ser. No. 6,490,548; Pat. Pending Ser. No. 10/367,296) 



JP2001247669A 



2001-9-11 



l*f60)-ffltt. ±fc*«yfiL*i4A<x^b> 

85 ^%JU±£fc*£#tfUxXT-;u 
U-MJMSt* 95 * ;wu^titt^ e 'jxxf 
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[0026] 

EP*>,PET CD^IZli, xb^^KirX^UV 

ETf=«IB**fT3lI»x*^Hta, £fc 
[*. T-U7$;U»$/^^tx^L/>^iJ=j— ;b 
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In addition as for other one example where polyester which is 
used for this invention is desirable, main repeat unit with 
polyester which configuration is done, furthermore with linear 
polyester which preferably ethylene -2, 6 -naphthalate unit 85 
mole % or more isincluded, as for especially being desirable, 
is linear polyester , namely the polyethylene naphthalate 
which ethylene -2, 6 -naphthalate unit 95 mole % or more are 
included from ethylene -2, 6 -naphthalate . 

[0026] 

Produces above-mentioned polyester , is possible with 
manufacturing method of prior public knowledge . 

Namely, in case of PET , other copolymer component 
reacting directly with terephthalic acid and ethyleneglycol , 
and necessity to remove water and other copolymer 
component reacting esteriflcation after doing, with direct 
esteriflcation , , or dimethyl terephthalate and the 
ethyleneglycol and necessity to do condensation 
polymerization under vacuum to remove the methyl alcohol , 
after ester exchange , It is produced by transesterification 
method which does condensation polymerization under 



[0027] 



[0028] 

ttftxx-riMbaicfc^ia^ii, 

LT Ge.Sb.Ti 0ftftfttf ffilt&ft«ft< % ft |Z 

Ge itftttjWHte a efe«; 

[0029] 

Ge <b£&<kLTIi, &-mt?)U-?-0 

A, $$ B B a tt-K<by;u-7x^At»^fclix^ 



Furthermore increasing intrinsic viscosity , acetaldehyde 
content etc it is possible to do solid phase polymerization in 
order to decrease. 

[0027] 

Stripe which it is good doing with batch equipment it is with 
continuous reaction device it is good doing aforementioned 
melt condensation polymerization reaction . 

And it is good regarding these whichever system doing melt 
condensation polymerization reaction with single step and, in 
addition dividing into multiple steps , it is good doing. 

Similarity to melt condensation polymerization reaction , it 
does solid phase polymerization reaction , with batch 
equipment or continuous equipment , it ispossible . 

melt condensation polymerization and solid phase 
polymerization are good doing with continuation 
and,dividing, it is possible to do. 

[0028] 

With direct esteriflcation when, it can use compound of Ge, 
Sb , Ti, as condensation catalyst ,but especially Gecompound 
is conducive . 

[0029] 

As Gecompound , slurry , crystalline germanium dioxide of 
irregular germanium dioxide , crystalline germanium dioxide 
powder or ethyleneglycol solution which the thermal 
decomposition is done or solution etc which ethyleneglycol 
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[0030] 
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Sb <b£&li. £fi£*'J-7-*<D Sb JSSgtL 
T 50~250ppm OeHlC&SJ^KSStaf 

[0032] 
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[0033] 
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lcJ£g1Hb£f$?. tzt^li. HJx^utsx h 
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addition heat treatment isdone is used for water in this, but to 
obtain polyester which isused with especially this invention , 
germanium dioxide in water solution , which thermal 
decomposition is done or it is desirable in this to use solution 
which itadds heats ethyleneglycol . 

It can add these condensation catalyst in esteriflcation step . 

When Gecompound is used, amount used 10 - 150 ppm , 
preferably 13-100ppm , furthermore is the preferably 
1 5~70ppm as Geresidual amount in polyester resin . 

[0030] 

As Ticompound , you can list tetraethyl titanate , 
tetraisopropyl titanate , tetra -n- propyl titanate , tetra -n- butyl 
titanate or other tetraalkyl titanate and those partial hydrolysis 
product , oxalic acid titanyl , oxalic acid titanyl ammonium , 
oxalic acid titanyl sodium , oxalic acid titanyl potassium , 
oxalic acid titanyl calcium , oxalic acid titanyl strontium or 
other oxalic acid titanyl compound , titanium trimellitate , 
titanium sulfate , titanium chloride etc. 

In order to become range of 0. 1 - 10 ppm as Tiresidual 
amount in produced polymer ,it adds Ticompound . 

[0031] 

As Sb compound , you can list antimony trioxide , antimony 
oxide , antimony tartrate , potassium antimony tartrate , 
antimony oxychloride , antimony glycolate , antimony 
pentoxide , triphenyl antimony etc. 

In order to become range of 50 - 250 ppm as Sb residual 
amount in produced polymer ,it adds Sb compound . 

[0032] 

In addition, it is desirable to use phosphoric acid , poly 
phosphoric acid and tri methyl phosphate or other phosphate 
ester etc as the stabilizer . 

From slurry blending tank of terephthalic acid and 
ethyleneglycol it can add these stabilizer in esteriflcation 
reaction step . 

In order to become range of 5 - 100 ppm as Presidual amount 
in produced polymer ,it adds Pcompound . 

[0033] 

In addition, basic compound , for example triethylamine , tri- 
n- butylamine or other tertiary amine , tetraethyl ammonium 
hydroxide or other quaternary ammonium salt etc is added to 
esteriflcation step in order to control diethylene glycol content 
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which is copolymerized in polyester it is possible . 
[0034] 

polyester , which is used for this invention especially, main 
repeat unit asfor intrinsic viscosity of polyester which 
configuration is done 0.50 - 1.30 deciliter /gram , preferably 
0.55-1. 20deciliter /gram , furthermore is range of preferably 
0.60~0.90deciliter /gram from ethylene terephthaiate . 

intrinsic viscosity under 0.50 deciliter /gram , molded article 
or other mechanical property which is acquired is bad. 

In addition, when it exceeds 1.30 deciliter /gram , resin 
temperature becoming high whenmelting, with such as 
molding machine thermal decomposition becomes extreme, 
free low molecular weight compound whichexerts influence 
on fragrance retention increases, or other problem which 
molded article colors to yellow happens. 

[0035] 

In addition polyester , which is used for this invention 
especially, main repeat unit as for intrinsic viscosity of 
polyester which configuration is done 0.40-1.00 deciliter 
/gram , preferably 0.42~0.95deci liter /gram , furthermore is 
range of preferably 0.45-0. 90deci liter /gram from ethylene -2, 
6 - [natareeto J. 

intrinsic viscosity under 0.40 deciliter /gram , molded article 
or other mechanical property which is acquired is bad. 

In addition, when it exceeds 1 .00 deciliter /gram , resin 
temperature becoming high whenmelting, with such as 
molding machine thermal decomposition becomes extreme, 
free low molecular weight compound whichexerts influence 
on fragrance retention increases, or other problem which 
molded article colors to yellow happens. 

[0036] 

geometry of chip of polyester , cylinder type, is good 
rectangular type , or flat platelet or other whichever, as for 
size , machine direction and transverse direction , height is 
range of each oneusually 1 .6 - 3.5 mm , preferably 
1.8~3.5mm. 

In case of for example cylinder type, as for length as for 1 .8 - 
3.5 mm , diameters fact that they are 1 .8 - 3.5 mm extent is 
practical . 

In addition weight of chip 15 - 30 mg / range is practical . 
[0037] 

In addition, as for acetaldehyde content of polyester which is 
used for this invention 10 ppm or less , preferably 8ppm or 
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tlT. MIC$?£L<I± 5ppm JUT. *^A7;Ux 
fcK^Sli 7ppm JUT. J?£Uli 6ppm JJIT. 

HJCJf^UI* 4ppm jyT-cfc'&o 

lOppm JUT. *fc^A7^TtK# 
£S£ 7 PP m JilTlC-r^>^;4li^lc|8S$^^ 

JU^^ET^fcltTStt^HH^TIcfc^ 
T 1 70-230 deg C (OjgJf T-@*Bfi£-f £:£i££ 

[0038] 

flUa-f^yja— ;H«#<© 1.0-5.0^%. 
L<l* 1.3-4.5 =E;U%. SlCff^UI* 1.5-4.0 ^ 

vx^uX7*'ja-;i'S/)< 5.0 ^i^gx-SJi 
TA<**<ftofcy, ^fcT-bhT^xtK^fi 

£fc 'J=i-;U#MA< 1 .0 ^WiifeiS 

•5. 

[0039] 

3 S<*CD^MIt 0.50 fifi%JUT. »*UI* 

o.45M%jut, $£ic#£L<iio.4oas%ja 

TT'fc&. 

*f§B^(D*° , JxXT^A^bWS»ttro*^BEffJ 
*T9*><. Htt3M<*(D#*g*<O.50Sg%W± 

[0040] 
[0041] 
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less , furthermore as for preferably 5ppm or less , 
formaldehyde content 7 ppm or less , preferably 6ppm or 
less , furthermore it is a preferably 4ppm or less . 

acetaldehyde content of polyester which is used with this 
invention 10 ppm or less , and the method which designates 
formaldehyde content as 7 ppm or less are not something 
whichespecially is limited, method which solid phase 
polymerization is done can be listed with temperature of 1 70- 
230 deg C polyester of for example low molecular weight in 
under vacuum or under the inert gas atmosphere . 

[0038] 

In addition, copolymerization diethylene total glycol amount 
1 .0 - 5.0 mole % , preferably 1 .3 -4. 5 mole % , of glycol 
component which said polyester configuration is done 
furthermore is preferably 1 .5~4.0mole % in the polyester 
which is used for this invention . 

When diethylene total glycol amount exceeds 5.0 mole % , 
thermal stability becomes bad, molecular weight decrease 
becomes large at time of molding , in addition increased 
weight of the acetaldehyde content and formaldehyde content 
becomes with large and is not desirable. 

In addition when diethylene glycol content is under 1 .0 
mole % , transparency of molded article which is acquired 
becomes bad. 

[0039] 

In addition, content of cyclic trimer of polyester which is used 
for the this invention 0.50 weight % or less , preferably 
0.45weight % or less , furthermore is preferably 0.40weight % 
or less . 

When hollow molded article etc of heat resistance it forms 
from polyester of this invention ,thermal processing is done 
inside heating mold , but when content of cyclic trimer 0.50 
weight % or more it contains, oligomer deposit to heating 
mold surface increases suddenly,hollow molded article or 
other transparency which is acquired deteriorates very. 

[0040] 

polyester , in order to prevent mold fouling etc by fact that the 
cyclic trimer or other oligomers when forming deposits in 
mold interior surface and exhaust port , exhaust pipe etc of the 
gas of mold , does contact process of water after 
theaforementioned solid phase polymerization . 

As method of contact process of water, dampen * * you can 
listto underwater method . 

[0041] 

When water treatment it does chip of polyester in 
industrially , in the treatment tank of column type it accepts 
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[0042] 

L^U /■K , Jxt.t;kD^<>'^$X|I6*)I=7K^S 

Lfcffig*© 8o%ja±£*& 

»*Utt 90%6l±. «fcy»*L<l* 95%Jil±r- 

<fo<So 

[0043] 

K«<Lr«MB»niiai<-r*©^»*u\ 



[0044] 



LfrU ZOO 
[0045] 

a«ic»yic<«j:y, *&a#BiS£fc£*l£ 

[0046] 



chip of polyester to continuationor discontinuous from upper 
part , continuous feed does water with laminar flow and or 
countercurrent water treatment is possible. 

[0042] 

But, when water treatment it does chip of polyester in 
industrially , when treated water which is discharged from 
treatment tank entirely, or majorityis designated as industry 
wastewater , new water in large amount not only it 
isnecessary, influence to environment feels concern with 
waste water increase . 

Namely, resetting treated water which is discharged from 
treatment tank , to the water treatment tank, it decreases 
necessary water amount by reusing, in additionit decreases 
influence to environment is possible with the waste water 
increase . 

. Resetting 80% or more of treated water which is discharged 
from treatment tank to water treatment tank, it reuses to be 
desirable, furthermore it is a preferably 90% or more , more 
preferably 95% or more . 

[0043] 

When water treatment it does chip of polyester in 
industrially , making the temperature of treatment tank high in 
order to do water treatment in efficient , it isdesirable to make 
process time short. 

[0044] 

But, in case of this , when resetting treated water which 
isdischarged from treatment tank to treatment tank , treated 
water bumping doinginside pump which sends treated water 
to treatment tank empty rotation of the pump happening, 
(cavitation ), it becomes difficult to send treated water to the 
treatment tank , water treatment becomes difficult, pump does 
breakage , often ithappened . 

[0045] 

In addition, by fact that new treated water and heat exchange 
it does, the treated water can be heated to economical even 
with when treated water which isdischarged from treatment 
tank is not reset to water treatment layer making use ofheat 
which treated water which is discharged has kept, but in case 
of this cavitation of pump which supplies treated water to . 
treatment tank happening, It becomes difficult to send treated 
water to water treatment tank, there weretimes when water 
treatment becomes difficult. 

[0046] 

In these cases, lowering temperature of treated water of 
treatment tank to the temperature where cavitation of pump 
does not happen, it is necessary todo water treatment , with 
polyester which it acquires this way effect of mold fouling 
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ex. **wi::sttU:. 

[0047] 

aiawuiflws-f «*ia*a>fis 

(Ti)A< 85 deg C GLt-CfcfJ. K#>:7rttf>ffia 

*o>aS(T2)A<a i £m&+z*oiz*&m+ 

[0048] 



prevention when forming becomes small, only molded article 
where the transparency of hollow vessel is bad there were 
times when it cannot acquire. 

In addition, in order to increase effect of water treatment , 
water treatment of lengthy becomes necessary, water 
treatment where productivity is good wasd iff! cult. 

In order to solve problem a this way various it arrived in 
resultand this invention which were examined. 

[0047] 

As for this invention, temperature (TI ) of treated water 
which is supplied to the treatment tank being 85 deg C or 
greater , in order for temperature (T2 ) of treated water inside 
said pump to satisfy Formula I , is method which water 
treatment is done. 

[0048] 



T 






40^ 












5 




Si 


) 


T 


40 <= 


2<= 


5 


Formula 1 


) 



[0049] 

Tl-30^T2^Tl-8 

TI-20^T2^T1-10 

[0050] 

aTi=*a«i=flM»-r4»a*«>a*(Ti)3i« 
85 deg c GLtofcti. 7t?>^rto»a*a)aK 

[0051] 

m^?ft<D&m.*<D^&(l2)tt l (CUTIS 

9mmt^»thLtz9m^9&mm\zmLxn 



temperature ) of treated water with water inlet 

Inside *T2:pump or temperature of treated water of pump 
inlet 

[0049] 

As for temperature of treated water inside said pump 
preferably 

Tl-30*T2*Tl-8 

Furthermore preferably 

T1-20*T2*T1- 10 

So it is. 

[0050] 

temperature (Tl ) of treated water which is supplied to 
treatment tank below being85 deg C or greater , is illustrated 
does method which prevents cavitation of pump with 
temperature (T2 ) of treated water inside pump as the Formula 
I , but this invention is not something which is limited in this. 

[0051] 

Resetting treated water which is discharged from treatment 
tank as method which prevents cavitation of said pump with 
temperature (T2 ) of treated water inside said pump as 
Formula 1 , to treatment tank , when it reuses, treated water 
which deposits in polyester chip and treated water or other 
recycle which evaporatesin order to supply treated water 
quantity which is not done supply port ofnew treated water is 
provided in exit aperture of treatment tank and between the 
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[0052] 
[0053] 

[0054] 

ik * « ffl l t l l > m a * i m $ ft $ * * B$ 



[0055] 

SlifcTLTHSfc©. ffia*©*a&3&£Bi*° 

>:7i:«s«©flW6P©lB!i=fiMLT. &mm 



[0056] 

?:?H±fc5lMi«Sfflei:©*arc*±-*-* 
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said pump . 

Namely, temperature of treated water it decreases with treated 
water where the no heating is new it to be possible, cavitation 
of said pump isprevented, it is possible . 

[0052] 

In addition, device which removes fine in treated water which 
isdischarged from treatment tank is provided in exit aperture 
of treatment tank andbetween said pump . 

Namely, when surface area which device and treated water 
over there whichremove fine touch to external air is large, 
temperature of treated water it decreases it to be possible, 
cavitation of said pump isprevented, it is possible . 

[0053] 

In addition, it installs in low location seated position of said 
pump almost same height as base of water treatment layer or 
in comparisonwith this. 

Namely, boiling point of treated water is made high, by 
making water pressure inside said pump high it is possible , 
prevents cavitation of said pump it is possible . 

While alone , or as needed combining these method and 
trying andsatisfying Formula 1 by adjusting, it does water 
treatment , it is possible. 

[0054] 

Furthermore when treated water which is discharged from 
treatment tank is notreset to water treatment layer, when new 
treated water and heat exchange doing making use ofheat 
which treated water which is discharged has kept, temperature 
dfnew treated water is designated as temperature of Formula 
1 . 

[0055] 

temperature of treated water inside said pump because it has 
decreased,insta!!ing heater of treated water between supply 
port of said pump and treatment tank , controls temperature of 
treated water which it supplies to the treatment tank with 
these method . 

[0056] 

chip of polyester or fine of polyester which occurs inflection 
with treatment tank wall is included in treated water which 
isdischarged from treatment tank in water treatment , at time 
of fine and water treatment which with step which accepts 
chip of polyester to treatment tank have already deposited in 
chip of polyester . 

Because of that until treated water which is discharged from 
treatment tank isreturned to treatment tank again, device 
which with step at leastremoves fine 1 places or more is 
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mm. RaagB* sural 
a£B*<*tf&ii&. 

a^aa**. /**>r;u*-;&3ta>aag« 

ft^fc^.^U^-CDgCD^Xli 5-100// 
nu#*L<l4 10-70 /inu £&C:#£L<I± 
15-400 mtfja*. 

[0057] 
[0058] 

a««i=isii"ri*fttLrtt±»j:y#ux 

aii*U *«a>ft«#x£aftUf #6. Eg 

ttff*«teLfctt«iKuxxTj^^tnii 

[0059] 

li«ffiT*JI«>tt»*Xta*Ltt3W&«« 
*SlM4*«ET-C»£Ji#X*a«L3i3W&|fc 



installed. 

You can list filtration device , membrane filtration device , 
precipitation tank , centrifuge , foam associated processor etc 
as device which removes fine . 

If it is a for example filtration device , you can list belt filter 
system , bag filter system , cartridge filter system , centrifugal 
filtration system or other filtration apparatus as system . 

Even among them to do in continuous , filtration apparatus of 
belt filter system , centrifugal filtration system , bag filter 
system issuitable. 

In addition if it is a filtration apparatus of belt filter system , 
you can list paper , metal , fabric etcas filter material . 

In addition in order to flow removal of fine and treated water 
efficiently, size of eye of filter 5 - 100;mu m , preferably 
10~70;mu m , furthermore preferably 15~40;mu m is good. 

[0057] 

dewatering it does polyester chip which water treatment is 
done with vibrating sieve , Simon cutter or other water cutting 
apparatus transports to drying process . 

obvious thing water which polyester chip is separated is sent 
to the device of aforementioned fine removal with water 
cutting apparatus , can use for the water treatment for second 
time. 

[0058] 

As for drying polyester chip drying of polyester chip which 
usually, is usedcan be used. 



polyester chip is supplied from upper part as method which is 
dried in continuous , gas permeation is done gas permeation 
dryer of hopper type which is usuallyused dry gas from 
bottom . 

To decrease dry gas amount , continuous dryer of rotating 
disk type heating system being chosen while as method which 
is dried in efficient , gas permeation doing dry gas of trace , it 
can dry granular polyester chip which supplies rotating disk 
and heated vapor , heated medium etc to outside jacket in 
indirect . 

[0059] 

It can use double cone rotating dryer as dryer which is dried 
with batch system , whileor gas permeation doing dry gas of 
trace under vacuum under the vacuum , it can dry. 

Or while gas permeation doing dry gas under atmospheric 
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[0060] 
[006 1] 

[sgifiW] 

[0062] 

(!)#'Jl7.xJKE>g|8ttg(IV) 

D;H^>/7x/— JU(2:3 Sft 
lfc)»*»l*+ 30 deg C 
fc. 

[0063] 

(2) Sg 

30degCT'H£Lfco 
[0064] 

(3) /K«Jxx-r;U«)^tt 3 Stto^a 
[0065] 

(4) #yxXT-^©8ttB*tf>«tt 3 SttiiJag 
(ACT) 

ttJSLfcjK'JxXT-;^^ 3g £#7X8Ktt 
f ICA*U g«f?HmT-C 290 deg C 0)*<()\, 

/<*i= 60 »»3te-e-*B*i*5. 
4. 
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pressure , it is possible todry. 
[0060] 

It does not become inconvenient even with atmospheric air as 
dry gas . dry nitrogen , dry air is desirable from point which 
prevents molecular weight decrease with hydrolysis and 
thermooxidative decomposition of polyester . 

[0061 J 

[Working Example(s)] 

Below this invention is explained concretely with Working 
Example , but this invention is not something which is limited 
in these Working Example . 

Furthermore, measurement method of main property value in 
in this specification is explainedbelow. 

[0062] 

intrinsic viscosity of (1) polyester (IV ) 

1 , 1 , 2 and 2 -tetrachloroethane /phenol it sought from 
solution viscosity with 30 deg C in (2: 3 weight ratio ) mixed 
solvent . 

[0063] 

(2) density 

With density gradient tube of nitric acid calcium / water 
mixed solution it measured with 30 deg C. 

[0064] 

content of cyclic trimer of (3) polyester 

It melts specimen in hexafluoroisopropanol /chloroform 
mixed solution , it dilutes furthermore including the 
chloroform . 

polymer after precipitating, is filtered in this including the 
methanol . 

evaporating and drying to solid it did filtrate , made constant 
volume with dimethyl formamide ,from liquid 
chromatography method quantification it did cyclic trimer 
which configuration is done from ethylene terephthalate unit . 

[0065] 

cyclic trimer increased weight when melting (4) polyester 
(*CT) 

You insert polyester chip 3g which it dries in glass test tube , 
under nitrogen atmosphere 60minutes soak in oil bath of 290 
deg C and melt. 

It seeks cyclic trimer increased weight when melting, with 
next formula . 
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[0066] 

M<*S*rS(MS%)] 

[0067] 

(6)^-rX(Sjs%) 

[0068] 

(HftU #tt»ftBlr«M-100lta3JaSttlcJ:y 
fflflBSK 290 deg C X^nt-^S&BUzo 

M±»LB-0i E#^D-rtS«*ffll^-|4S 
#?n-*»U 3ltat» 155 deg C IzgftSL 
fcfcSrtT? 10 SMWB&BSU 500cc tomtit 



*fc^-fX3BSfflK»fcLrii,5000 031^ 

[0070] 
(HffiiH l) 

SIC &&BLT\s7*)\'8iti.?)i,#tjx—)\,t 
a)X7»J-$a«ttlCfltlSL,a»T.» 250 
deg C, 0.5kg/cm 2 G ^iSiSB^Pa 3 B#R3EfS 

;u»*sai*Kza>* i xxT^fcsiesta 

ZOfcfotyZn 2 xXTJHtEfcWcfcttU 
jiff T. #1 260 deg C, 0.05kg/cm 2 G Vffi&<Dfc 

Z(Dx^x;uftE*±rttt*a«Wl=« l s 

fcE«»c2&y % mWT. ft 265 deg C\ 25torr 
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[0066] 

cyclic trimer increased weight when melting (weight % ) - 
[cyclic trimer content after melting (weight % ) - cyclic trimer 
content before melting (weight % ) ] 

[0067] 

(6) haze (haze % ) 

shaft of hollow molding vessel (thickness approximately 0.4 
mm ) from it cuts off specimen , measures with Toyo 
Seisakusho make haze meter . 

[0068] 

Furthermore (With biaxial stretching molded container 
evaluation ), it dried polyester resin composition with dryer 
which uses the dehumidified air , preform it formed with resin 
temperature 290 deg C with each machine factorymake 
M-lOOinjection molding machine . 

mouth part of this preform biaxial stretching blow molding it 
did with mouth part crystallization device of homemade after 
thermal crystallization , making use of Krupp Corpoplast 
Maschinenbau GmbH (DB 31-679-2027 ) supplied 
LB-01 drawing blowing molding machine , 10 second heat-set 
it didinside mold which continuously is set to approximately 
1 55 deg C acquired hollow molding vessel of 500 cc . 

Until with similar condition drawing blow molding it does in 
continuous , judgeswith visual and transparency of vessel is 
impaired, mold fouling the evaluation was done with number 
of moldings . 

In addition, shaft of vessel of 5000 time continuous molding 
later wasoffered as specimen for haze measurement . 

[0070] 

(Working Example I) 

Beforehand, in 1 st esteriflcation reactor which contains 
reaction product , it supplied slurry of high purity terephthalic 
acid and ethyl glycol to continuous , under agitating, reacted 
average residence time 3 hours with approximately 250 deg 
C, 0.5kg/cm <sup>2</sup>G. 

In addition, crystalline germanium dioxide thermal 
decomposition was done in water, in this the ethyleneglycol 
solution of catalyst solution , and phosphoric acid which 
ethyleneglycol addition heat treatment are done was supplied 
to continuous separately in this 1 st esteriflcation reactor . 

It sent this reaction product to 2 nd esteriflcation reactor , 
under agitating, with approximately 260 deg C, 0.05kg/cm 
<sup>2</sup>G reacted to predetermined degree of reaction . 

You sent this esteriflcation reaction product to 1 st 
polymerization reactor in continuous , under agitating, 
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265 deg C. 3torr T* 1 B#Pifk ^bf^g 3 fi£J5l£ 
S-CfttfT, ft 275 deg C, 0.5~ltorrT* 1 &M& 

%$>Mz PET SJjjgtf) IV I* 0.53 fv'j7hi^ 
^A. DEG 2.7 ^^Vo-efcofco 

[0071] 

ca>«B«i>*o^*B*#B»T*tt 155 

deg C T*eSftL. .*6I3S*»H»TT*» 200 

deg c i=* auiH««*R*»(=asy« 

milHmT'eft 205 deg C -e@t@l£Lfco 



[0072] 

fc&ttfc PET 8}S§0)g[S5teJgli 0.74 tS/'J 
;u/^A, 9ttt 3 *{*<D£*I4 0.30 M%, 
SSI* 1.400g/cm 3 T*fcofr o 

[0073] 

7P-»ttJP(2), fcBBTtfO^K'Jxxx ^ 

^tffia*o>iE6«ia)»iijP(3). cot-/N* 

«T«fl)»lBPA^#ai4*i*fflyS«(4)* 
ft*Lfc*a*4<.a»A«»Bfl!) 30 Jim OA 

-f*>s»*o>wyA*iP(8), tKv^(u). a 
a*a>jjD^g(i2)<Djiiizg^LT«ia@icet 

«B*(6). C;rXbtDffi37KtDtt£P(7)£ 

«*.fcrts*tt 320 y^h;u<D*a(D«iaai* 



[0074] 

§g(12)T?95 dcgClC3>ha-^Lfc»fLl^fta 

tea*otti&p(7)^&*«iaBi=tt<s 

tup(2)i=aLfcjap*. Aaff^&tttBdnfeA 
(i2)*ftft**THt;*AaB^a>RLSBte 



withapproximately 265 deg C, 25torr 1 hour , with 2 nd 
polymerization reactor under agitating, withapproximately 
265 deg C, 3torr 1 hour , furthermore with 3 rd 
polymerization reactor underagitating, 1 hour polymerized 
next with approximately 275 deg C, 0.5-1 torr . 

As for IV of PET resin which it acquires as for 0.53 deciliter 
/gram , DEG content theywere 2.7 mole % . 

[0071] 

this resin it continued and under nitrogen atmosphere , 
crystallization did withapproximately 155 deg C, furthermore 
under nitrogen atmosphere after preheating ,sent to continual 
solid phase polymerization reactor in approximately 200 deg 
C and under the nitrogen atmosphere solid phase 
polymerization did with approximately 205 deg C. 

sieve classification step after solid phase polymerization from 
with fine removal process it treated in continuous and 
removed fine . 

[0072] 

As for intrinsic viscosity of PET resin which it acquires as for 
content of0.74 deciliter /gram , cyclic trimer as' for 0.30 
weight %, density they were 1.400 g/cm <sup>3</sup>. 

[0073] 

treated water which in water treatment of PET resin chip , 
starting material chip supply port of treatment tank upper part 
(1 ),overflow exit aperture which is position of treated water 
upper limit level of treatment tank (2), polyester chip of 
treatment tank bottom and exit aperture of blend of treated 
water (3), is discharged from exit aperture of treated water and 
treatment tank bottom which are discharged from this 
overflow exit aperture making use of device which is shown 
in Figure 1 , goes byway of water cutting apparatus (4), fine 
powder removal apparatus where filter material is continuous 
system filter of 30;mu m of paper (5),intake of new deionized 
water (8), pump (11), going by way of in orderof heater (12) 
of treated water , pipe which it supplies to treatment tank (6), 
you used treatment tank of column type of capacity 
approximately 320 liter which have supply port (7) of these 
treated water . 

[0074] 

With heater (12) in 95 deg C controlled new treated water , 
from supply port (7) of treated water was supplied to water 
treatment layer ion-exchanger tower ( 1 0), via the pump (11). 



Again resetting to water treatment layer was started later 
water level of the water treatment inside tank reaches to 
overflow exit aperture (2) and, treated water which 
isdischarged from treatment tank , fine powder removal 
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-t<oft«aafli±»fl)titiftP(i)^'6 pet 

£ SOkg/ttlHKDSfcft-eiltftftttU -5-0 4 ftM 
eaft*^»3HtT»©*ttP(3)^6 PET 
•v?£LT 50kg/fl#r a 1<D&JST-*aa*<h<!:t,l~tt 

C<DB#0ffiS<fF«3<D5aS7K<Djg)tli 95 deg 

c,«i9i«*8«rt©«ia*©aftit 9i deg 

C, SfLtW*>3t»7k©ia*tt 15 deg C. 

?rt0>»a*a>a*i*8i degc-c*y,*t&» 

*»1lT?©tta*<Da»li 0.95mVB*|ll]. 8rL 
lW*>3Efe*a>3lEftl* 0.05m 3 /B#RJ]T-fco 

*fc*«ia*4lf= PET ^-^<D jtU^CD^tt 3 
Sf*igJ)Q«(ACT)li 0.04 

[0075] 

1 

5000 *l2l±0>iIttH#:?n-J*#**JfiLfc 

*fc. *£55*irT?©jS»Elttli 13000 Hirfpl 

[0076] 
[Si] 




0.04 



JX 



0.95 



apparatus (5), pump (11), via heater (12). 

In order for supply of treated water to also, water treatment 
layer to become I m<sup>3</sup>/hr .supplying treated water 
quantity which is insufficient with new deionized water ,you 
adjusted. 

After that from supply port ( I ) of treatment tank upper part 
continuous feed it did PET chip with velocity of 50 kg/hr , 
with treated water it extracted with velocity of 50 kg/hr from 
after 4 hours passage as PET chip from exit aperture (3) of 
treatment tank bottom . 

As for temperature of treated water inside treatment tank at 
time of the this as for temperature of treated water inside 95 
deg C, fine powder removal apparatus as for temperature of 
91 deg C, new deionized water as for temperature of treated 
water inside 15 deg C, pump with 81 deg C, as for flow of 
treated water with fine powder removal apparatus asfor flow 
of 0.95 m<sup>3</sup>/hr , new deionized water they were 
0.05 m<sup>3</sup>/hr . 

In addition cyclic trimer increased weight (*CT ) when 
melting PET chip which water treatment isdone was 0.04 
weight %. 

[0075] 

evaluation execution intimately it is with biaxial stretching 
molding bottle concerning the this composition . 

Result is shown in Table 1 . 

continuous drawing blow molding 5000 or more execution it 
is intimately, as for mold fouling not be able to recognize, in 
addition also transparency of bottle wassatisfactory. 

In addition, number of moldings to mold fouling did not have 
13000 times and the problem . 

[0076] 

[Table 1] 



90 



0,95 



jffigr 



0.24 



TT 



0,95 



[0077] 

(ittt«i) 

mmm 1 <D*tesxgT?#:/:/<DRa&ii£ 



[0077] 

(Comparative Example 1 ) 

With water treatment step of Working Example 1 it installed 
seated position of pump in thesame height , as overflow of 
treated water at same time relocating the supply port of new 
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HiLfcffla**?itf*ffla»^aLfctt8L *° 

rt0ffla*©Sgli.95 deg C ®tt»B$£gg 

.rt© tea*a>sg-ii 91 d eg a ttLn-f 
»*<DaSl*.15 deg c,*'>^rta>«ia*<D 

[0078] 

■ 4t«« 1 •■<D**Bax^c*«a»rtt*&-r* 
c^ft^)fta*rtiD«ia*©aaii 81 de g 

C.«t»^*gSrtO)«Ba*0Sgtt 80 deg 
C, «U^^>aE»*0>afili \5 degC. ?k> 

^rt cD«as7K0SSii 79 deg c-ea&y . »t»& 

■*««T*a>tea*a>3S*l4 0.95m 3 /B$HL «L 

to 

[0079] 

a 1 i=«*a4.rafe^ux*?JMNaa 
<v*xi* 7.2%an<awtt*<^AT*ofc. 

[0069] 

ht, «an$xaAi3«fcu A^Mizitinf « 

[0080] 

[*9)0>ftll] 



deionized water between pump and heater , it did otherthan 
that in same way as Working Example 1 . 

But supplying treated water to water treatment layer, after 
water level reaches to the overflow exit aperture , 
immediately after again resetting treated water which it 
dischargesfrom water treatment tank to water treatment layer, 
cavitation happened inside the pump , supply to treatment 
tank of treated water became difficult and water treatment 
became impossible . 

Furthermore immediately before causing cavitation , as for 
temperature of treated water inside treatment tank as for 
temperature of treated water inside 95 deg C, fine powder 
removal apparatus as for temperature of 91 deg C, new 
deionized water as for temperature of treated water inside 15 
deg C, pump they were 90 deg C. 

[0078] 

(Comparative Example 2) 

It modified temperature of treated water which is supplied to 
water treatment tankwith water treatment step of Comparative 
Example I in 82 deg C, did other than that in thesame way as 
Comparative Example 1 . 

Furthermore cavitation which happens with Comparative 
Example 1 did not happen. 

As for temperature of treated water inside treatment tank at 
time of the this as for temperature of treated water inside 81 
deg C, fine powder removal apparatus as for temperature of 
80 deg C, new deionized water as for temperature of treated 
water inside 15 deg C, pump with 79 deg C, as for flow of 
treated water with fine powder removal apparatus asfor flow 
of 0.95 m<sup>3</sup>/hr , new deionized water they were 
0.05 m<sup>3</sup>/hr . 

[0079] 

As shown in Table I , cyclic trimer increased weight when 
melting polyester resin composition which isacquired was 
0.24 weight %. 

In addition shaft haze of bottle where mold fouling is 
terrible,acquires 7.2% to be high transparency was 
deficiency . 

[0069] 

(Working Example(s)] 

Below, this invention is explained concretely with Working 
Example , but this invention is not something which is limited 
in this Working Example . 

[0080] 

[Effects of the Invention] 
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[0081] 



As for this invention, supplying polyester chip and treated 
water to treatment tank , the temperature (Tl ) of treated 
water which it supplies to treatment tank in manufacturing 
method of polyester which water treatment it does polyester 
chip , being 85 deg C or greater , to the treatment tank by fact 
that temperature (T2 ) of treated water inside pump which 
supplies treated water satisfies Formula 1 , doing water 
treatment efficiently in economical , Generating mold fouling 
when forming, it is difficult, in additionfurthermore it can use 
profitably as polyester where transparency of the bottle 
becomes satisfactory. 

[0081] 
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[Brief Explanation of the Drawing(s)] 
[Figure 1] 

conceptual diagram . of device which is used for 
manufacturing method of polyester of the this invention 

[Explanation of Symbols in Drawings] 

1 

starting material chip supply port 
10 

ion-exchanger tower 
11 

feed pump of treated water 
12 

heater of treated water 
2 

overflow exit aperture 
3 

exit aperture of polyester chip and treated water 
4 

water cutting apparatus 
5 

fine powder removal apparatus 
6 

pipe 
7 
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treated water supply port 
8 

supply port of deionized water 
9 

industrial water supply port 
[Figure 1] 
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